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enhancement and a software program for user interaction with the row count, design type determination, storing of images collected and statistical reporting. The image interpretation was performed by the VeriFinger SDK, which removes noise from the image, using pre-processing to improve it. Then, the Leitor Dermatoglífico (Dermatoglyphic Fingerprint Reader) software performed a treatment on the image. After all the images were collected, the user of the Leitor Dermatoglífico (Dermatoglyphic Fingerprint Reader) selected the images one by one to define the points (core and delta) and automatically trace Galton's Line so that the software, using specific algorithms, can make the intersection of the line drawn with the lines of the fingerprint, thus providing the number of lines in each finger and the design type of each fingerprint. The Leitor Dermatoglífico (Dermatoglyphic Fingerprint Reader) software was developed in the Object Pascal, Delphi 7 programming environment and Firebird database management system (DBMS), allowing for the security of the information collected and a reliable performance for the user.
The actions occurred in the following order: LSCAN 100R scanning, image processing in VeriFinger SDK, image processing and production, and the creation and management of statistical reports by the Leitor Dermatoglífico (Dermatoglyphic Fingerprint Reader) software program.
For M2, the traditional materials and processes were used for the data collection, observation and transcription. A paper with an average density and roughness (A4 bond paper) and a pad to collect fingerprints (Impress, Model: 250, 2001) were used, and the pulp of the distal phalanx was covered with ink. After the collection, the investigator performed a qualitative identification of images and a quantitative identification of the lines by using a magnifying glass and recorded the results observed on the collection sheet. Then, the data were entered in a spreadsheet.
Both methods of data collection were performed by two investigators who were dactyloscopy experts and were also police officers of the Identification Bureau of the state of Pará Civil Police in Brazil and researchers in dermatoglyphics. These professionals were chosen to minimize the intra and inter-investigator errors and to qualify the collected and analyzed results.
The use of two investigators using two methods to record 15 observations resulted in a sample size of 30 for each intersection.
Statistical analysis
For the statistical analysis, the data are presented as the mean and stan- 2, 3, 8, 9 . The observation of these markers represents a powerful tool for analyzing the recognition of dermatoglyphic patterns in different kinanthropometric characteristics [10] [11] [12] [13] [14] [15] [16] [17] .
The dermatoglyphic analysis presented by Cummins and Midlo 7 should be performed to observe fingerprints as a genetic marker. However, the traditional method is time consuming, not very agile and depends on skilled individuals. According to reports from researchers, the expertise in quantitative interpretation is not different because finding specific indicators, such as cores, deltas and line counts, based on the collected print, is quite complex and requires extensive training and experience. Because the process of data collection, qualification and quantification is slow, studies have small samples.
The magnifying power of the magnifying glass is a limiting factor for image magnification of the image produced by the traditional method, i.e., the prints made by pressing the epidermal ridges on paper using ink.
The lack of adequate definition of the printed image, the difficulty in finding and managing specific information on an individual when collecting numerous samples and the changes resulting from typing errors when transferring data to a spreadsheet raise doubts about the results, which may lead to an inaccurate assessment.
The feasibility of the computerized dermatoglyphic method 7 can effectively optimize the analysis process, allowing an increase in studies with numerous populations and, as a consequence, the expansion of the possible observations. The present study aimed to correlate the traditional method and the computerized system of dermatoglyphic analysis.
METHOD

Participants
The non-probability sample consisted of 15 individuals. They were vo- 
Procedures
The dermatoglyphic protocol proposed by Cummins and Midlo 7 was chosen for the fingerprint analysis using two different methods, namely: a computerized method for the processing and analysis of fingerprints by the dermatoglyphic method (M1) and the traditional method for dermatoglyphic characteristics identification (M2). For M1, a Smiths Heimann Biometrics LSCAN 100R scanner was used to capture the fingerprint images, with algorithms for noise reduction and image According to the correlation matrix of coefficients, there is a significant correlation between the respective means of the different methods and the different investigators.
Aiming to compare the internal variation of the two methods based on the two measures obtained by the two investigators for the same observation, the squared differences were considered to be the analytical values.
The squared differences were chosen to evaluate only the differences between the measurements obtained by the investigators according to hands (sqtl); and total deltas (d10). The non-parametric Wilcoxon test for paired samples was used for images of the following fingerprints because they did not show a normal distribution: Arch (A); Loop (L); Whorl (W); left hand pattern of finger 1 (met1), finger 2 (met2), finger 3, (met3), finger 4 (met4) and finger 5 (met5); and right hand pattern of finger 1 (mdt1), finger 2 (mdt2), finger 3 (mdt3), finger 4 (mdt4) and finger 5 (mdt5). To observe the correlation between the computerized and the traditional system, Pearson's correlation was used. Student's paired t-test was used to evaluate the reproducibility of both methods, with the aim to compare the internal variation based on the two measurements obtained by two investigators for the same observation. For this purpose, the squared difference was considered as the analytical value according to the following mathematical model:
A significance level of p < 0.05 was adopted for rejecting the null hypothesis. The data were treated using the SPSS 14.0 software.
RESULTS
The first observations of the statistical treatment used are shown in table 1. This table shows the descriptive values, mean and standard deviation of the experimental variables collected in the two possible segmentations, i.e., method and investigator. Table 2 shows the test of the null hypotheses obtained in each of the comparative processes observed (intra-group and inter-group), according to each independent variable.
A factorial ANOVA test (method and investigator) with a significance level of p < 0.05 was performed on the group of variables defined as parametric. Then, if the models were different, a one-way ANOVA test combined with Tukey's test was performed for the dependent variable that differed while always observing the paired variables. Additionally, Bartlett's test for homogeneity of variance was used to compare the variances of the segmented groups according to the dependent variables.
The differences regarding parametric variables, whose frequency distributions were not significantly different from a normal distribution, occurred according to the segmentation of the independent variable method (9 in 14). Thus, all differences expressed had mean values of M1 that were significantly higher than the mean values of M2. No significant differences were found in the final result of the factorial ANOVA for repeated measures (AB). This result indicates that the variances are compensatory relationships between the mean values.
The differences between the mean values according to the method indicate that M1 > M2, thus showing that M1 has a greater ability to quantitatively identify the number of lines when compared to M2. This result supports the hypothesis that M1 is more efficient than M2, which has been the method used until now, because M1 is an electronic magnifier that magnifies the image collected, increasing the visual acuity and, consequently, increasing the level of assertiveness in the process of counting the observed lines.
The absence of significant differences between the observations of the intra-(M1 versus M2) and inter-investigations (investigator 1 versus investigator 2) is an important finding of this treatment. This result adds reproducibility and reliability to M1. These data are displayed in the correlation matrix of the observations of the two discretionary variables, as shown in table 3. each method (j) for each observation (i). The results displayed in table 4 show that there are significant differences between the mean values of the inter-investigator squared differences in the two methods. Among the significant and clear differences, the M1 differences are significantly lower than the ones observed in M2. Therefore, M2 has an amplitude that is approximately 4 times (14.9 = 3.86 ~ 4 times) higher than that observed in M1. Thus, M1 has a greater convergence in the inter-investigator evaluations and, hence, greater reproducibility.
For the non-parametric variables, the Wilcoxon non-parametric test was applied using a significance level of p < 0.05, by taking into consideration the method and investigator. The results are shown in table 5. Table 5 shows that for both discretionary variables, i.e., model and investigator, there are no significant differences between the distributions of the groups. This result suggests that the two methods have a parallelism and that their evaluations are superposed. Thus, they are not significantly different, except for the amplitudes of the differences, which were significantly greater in M2. In the proposed statistical observation, the correlation between the p≤0,05; A = A1 (investigator 1) versus A2 (investigator 2); B = B1 (method 1) versus B2 (method 2); AB = A1B1 versus A1B2 versus A2B1 versus A2B2; mesql1: left hand, total number of lines on finger 1 -thumb; mesql2: left hand, total number of lines on finger 2 -index finger; mesql3: left hand, total number of lines on finger 3 -middle finger; mesql4: left hand, total number of lines on finger 4 -ring finger; mesql5: left hand, total number of lines on finger 5 -little finger; sqtle : total number of lines on the left hand; mdsql1: right hand, total number of lines on finger 1 -thumb; mdsql2: right hand, total number of lines on finger 2 -index finger; mdsql3: right hand, total number of lines on finger 3 -middle finger; mdsql4: right hand, total number of lines on finger 4 -ring finger; mdsql5: right hand, total number of lines on finger 5 -little finger; sqtld: total number of lines on the right hand; sqtl: total number of lines -both hands; d10: total deltas. Scientific studies correlating the computerized systems of the dermatoglyphic method with the traditional method were not found in the known scientific literature. Similar computerized systems were developed in other countries for use in health care 18, 19 . However, the authors did not correlate them with the traditional method proposed by Cummins and Midlo 7 , thus not allowing for a comparative analysis between other results.
DISCUSSION
In conclusion, the results show the computerized method (M1) is an effective tool for capturing, structuring the design of and analyzing the fingerprints by the dermatoglyphic 6 method, a sine qua non condition for the acceptance and recognition of new scientific instruments.
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RESUMO
Dermatoglyphics, which starts with an observation of the genetic potential, has the computerized method as a possible quantifying and qualifying tool for analyzing the marker, allowing for a technological evolution in the collection, processing, storage and mathematical treatment of the marker. The potential of statistical analysis of data that can be observed on fingerprints creates possibilities for pattern recognition for the different dermal representations, with the ability to process information intersections that are still unachievable by the traditional method.
The collection of fingerprints by the traditional method provides a unique method of storing images, i.e., the physical storage of sheets on files, which hinders the recovery of information on the data reported and their location. With the computerized method, all images and data collected are stored virtually, using 4.7 megabytes per individual. Retrieving the image or information depends exclusively on a programmable command, allowing access to data on individuals, groups or even 
